Glucose transport in Achlya: characterization and possible regulatory aspects.
The freshwater fungus Achlya transported D-(+)glucose (glucose) and 2-deoxy-D-glucose (deoxyglucose) by an energy-related system. Their transport4 was inhibited by uncouplers of metabolic energy such as 2,4-dinitrophenol, cyanide, azide, and carbonylcyanide-p-chlorophenylhydrazone. Besides inhibiting each other, glucose and deoxyglucose transport was inhibited by D-(+)galactose, D-(+)mannose, and D-(+)xylose. Many other sugars tested failed to inhibit glucose transport implying a certain degree of specificity. Glucose transport was pH (optimum at 6.5) and temperature (optimum at 30-40 degrees C) dependent. Glucose transport was also inhibited by citrate, N6-substituted adenines (cytokinins), and iodine. None of these agents penetrated the cell membrane within the brief (1-3-min) period in which glucose transport was measured. In every case, transport was inhibited within 10 s (the shortest time in which measurements could be made). When cells were osmotically shocked to release a cell-wall membrane phosphorylated proteoglycan (PPG), they became incapable of transporting glucose for several hours until new PPG material was reisolable from the membrane by osmotic-shock treatment. The osmotically shocked cells could not transport glucose or deoxyglucose. No glucose-binding protein was detected in the shock fluid. Practically all of the glucose transported within 1-2 min was recovered as glucose-6-phosphate. No other phosphorylated sugar was detected suggesting that glucose may be phosphorylated in transport. Related studies have shown that citrate removed calcium bound by PPG; N6-substituted adenines were bound by PPG while three polyphosphorylated dinucleosides, HS3, HS2, and HS1, were displaced from it. Iodine formed stable complexes with the HS compounds. All of these agents inhibited glucose transport without entering the cell. It is therefore possible that HS compounds, calcium and PPG may be involved in maintaining the cell membrane in proper form for glucose transport.